The endocrine and immune systems are interrelated via a bidirectional network. Thyroid-stimulating hormone plays a critical role as an endogenous mediator of immune activity.
Introduction
The endocrine and immune systems are interrelated via a bidirectional network in which hormones affect immune function and, in turn, immune responses are reflected in neuroendocrine changes (Gaillard, 2001; Gaillard, 2003; Jara, 2006; Granado, 2011) . Interactions of immune and endocrine systems occur at many stages of embryonic and neonatal development, and they are a continual part of normal homeostatic balance (Weigent, 1990; Weigent, 1995) . There is communication between these two systems via cytokines, neurotransmitters and peptide hormones which act through the same receptor molecules (Markovich, 2004) . The cells of the immune system have receptors to hormones of anterior pituitary, including thyroid-stimulating hormone (Coutelier, 1990) . The hormones of pituitary gland are the group of substances of peptide nature, extraordinarily heterogeneous on biological properties (Sepiashvilli, 2003; Tirtishnaya, 2007) . Many investigators have reported that hormones of pituitary gland are able to change activity of metabolism and function of different cells, including the cells of the immune system, influencing not only through the hormones of corresponding peripheral endocrine glands but also directly on these cells (Karl, 2003; Ribakina, 2005; Tirtishnaya, 2007) .
Thyroid-stimulating (thyrotropic) hormone, a glycoprotein hormone produced by the anterior pituitary and released into the blood upon induction by hypothalamic-derived thyrotropin-releasing hormone (TRH). As Armstrong (2001) write, thyroid-stimulating hormone plays a critical role at two levels, the first being as an endogenous mediator of immune activity, the second being as a molecular signal used by the immune system to communicate with the thyroid. Release of thyroid-stimulating hormone from cytoplasmic endosomes of thyrotropic cells then would be available for use by antigen-presenting cells, T cells and B cells, thereby enhancing cytokine synthesis, T cell activity and antibody responses from B cells. A role for thyroid-stimulating hormone in antibody synthesis by B cells has been demonstrated in several laboratories (Kruger, 1989; Harbour, 1990) .
Researches, conducted the last years in many countries of the world, have allowed to develop and introduce in clinical practice new complex approaches in treatment and prophylaxis of different nosologic forms of diseases with the use of immunotropic preparations of the directed action. Imunofan is the representative of the IV generation of derivates of thymic hormones, created by nanotechnology (Lebedev, 1999) .
However, among plenty of information we did not find the sufficient level of disclosure of problem of structure of pituitary gland after application of modern immunotropic preparations of new generation, created with the use of nanotechnology.
The purpose of our study is to identify features of ultrastructural changes of thyrotropic cells of pituitary glands in the dynamics of experimental immunomodulation.
Materials and methods
We used the model of immunostimulation in 50 mature male rats by subcutaneous injection of imunofan. All animals were divided into two groups:
• control group 25 rats which received 0,9% soluble sodium chloride, • main group 25 rats with experimental model of immunostimulation.
Imunofan was injected on 1, 3, 5, 7, 9 days throughout the experiment. The experimental animals were sacrificed under Rausch-anesthesia on 1 st , 7 th , 15 th , 30 th and 60 th day after treatment, according to the rules outlined by the European Convention for the Protection of Vertebral Animals (Strasbourg, 1986) . The brain along with the pituitary was immediately out. Pituitary glands were measured and weighed. For Electron Microscope the pituitary glands were fixed in fresh ice cold 3% glutaraldehyde for three hours and then four hours in 0.1 M cacodylate -buffered. The tissues were washed in buffer and then post fixed for one to two hours in 1% 0.067 M cacodylate-buffered osmium tetroxide. After dehydration with graded series of alcohol, the tissues were cleared in propylene oxide solution and embedded in araldite resin which would be polymerized at 60°C. Then, ultrathin sections from selected blocks were cut glass knife and picked up on 400-mesh copper gride. Thin sections were examined under EM-125 electron microscope. We determined the area of the cells and their nuclei, area of the mitochondriaans secretory granules. The data obtained were processed by using computer program Statistix 6.0. The significant difference was established at p<0.01.
Results and discussion
In laboratory rats the pituitary gland is dorso-ventrally compressed. The gland has two functional components -adenohypophysis and neurohypophysis. Adenohypophysis consists of three derivatives of Rathke's pouch: pars tuberalis, pars intermedia and pars distalis. The pars distalis of adenohypophysis is separated from the neurohypophysis by residual lumen while the pars intermedia are in close contact with the posterior pituitary. The cells of the adenohypophysis are organized in endocrine cell clusters and cords separated by the sinusoidal capillaries of relatively large diameter. At the level of the light microscope, distinguish three types of cells according to their staining reactions, namely, basophilic cells (near 10%), acidophilic cells (40%) and chromophobe cells (50%). Classification of the cellular types is based on the shape and size of the cells and staining properties of the cytoplasmic granules. The criterion of identification and differentiation of endocrine cells of adenohypophysis at the ultrastructural level is their shape, size, structural features and distribution of secretory granules in the cytoplasm. The current concept of the estimation of the level of cellular activity is based on the morphology of the nucleus, condition of the Golgi apparatus, structure of the mitochondria, rough endoplasmic reticulum, the shape, size and elaboration of the secretary granules, liberation of these granules from the cell.
Thyrotropic cells are the largest cells of pars distalis of adenohypophysis, are small in number, found singly, and located diffusely in parenchyma of the gland near blood capillaries. These cells are generally elongated or polyhedral in shape. The nucleus is large with chromatin granules, situated in the central part of the cells or eccentrical in position, contains one or two nucleoli. Golgi apparatus is not well developed; consists of flattened sacs and small vesicles. Mitochondria are round, but sometimes long rod like. The rough endoplasmic reticulum develops poorly and appears as parallel lamellae or the dilated cisterns. Cisterns of rough endoplasmic reticulum present arranged parallel to one another and are distributed throughout the cytoplasm. Secretary granules are spherical and very small in size about 80-150 nm, and of moderate electron density, small in numbers, mainly located along a cytolemma. The granules are the smallest among those found in all glandular cells. The secretory granules at the beginning of formation are often observed near Golgi apparatus.
Ultramicroscopic and morphometric research of pars distalis of adenohypophysis of mature male rats in 1 day after imunofan treatment showed that gland cytoarchitectonics does not change and practically does not differ from such in the control group of animals (Table 1) . There is significant increase of area of the thyrotropic cells of adenohypophysis in 7 days, while area of the nuclei of cells, and also analogical indices of mitochondria and secretory granules in this term of experiment did not differ significantly from a control value.
Further studies observed tendency to increase of activity of the thyrotropic cells. These cells have large, eccentrically located nuclei, often are near a nuclear membrane that testifies to the active protein synthesis in such cells. There are thyrotropic cells with two nucleoli. Cisterns of rough endoplasmic reticulum are presented by separate fragments. They are dilated in most cases, continue in vacuoles. Secretory granules are placed along cell membrane, forming continuous row. In some areas granules are grouped in 2 rows.
We should note that at animals that were sacrificed on 15 th , 30 th and 60 th day after imunofan treatment, indices of area of nuclei, mitochondria and secretory granules were significantly increased.
Conclusion
1. Imunofan treatment caused the expressed change of the ultramicroscopic structure and morphometric indices of the thyrotropic cells of adenohypophysis of mature male rats that testified to their active reaction on exogenous influence.
2. Dynamics of the studied morphological changes, and also morphometric parameters of nuclei and organelles of cells testified to appearance of signs of functional activity of the thyrotropic cells of adenohypophysis: the significant increase of indices of experimental groups in relation to control data was set since the 7th day after imunofan treatment.
